Two field experiments were conducted at Zarzoura Experimental Station in Etay El-Baroud El-Behira Governorate, during 2013 and 2014 seasons, to study the effect of nitrogen fertilizer with humic acid (for maize), i. e. 120 Kg N/faddan, soil humic acid (5Kg/ fad.), foliar application humic acid (5g/litter), soil and foliar application humic acid, 60 Kg N/faddan plus soil humic acid, 60 Kg N/faddan in combination with foliar humic acid, 60 Kg N/faddan plus soil and foliar humic acid on growth, yield and chemical constituents under one intercropping system 2 : 2 row maize/soybean, as well as maize sole and soybean sole. Results indicated that: 1-Maize: growth, yield and its components had significant effect for nitrogen fertilizer with humic acid except ear position %, ear diameter and rows number/ear, sole maize, 120 Kg N/faddan and 60 Kg N/faddan with soil and foliar humic treatments had the highest values, while the lowest values were obtained with foliar humic, soil humic as well as soil and humic application in both seasons. 2-Soybean: growth and yield and its components characters did not significantly affected by nitrogen fertilizer with humic acid except shoot dry weight, number of pods/plant, seed weight/plant and seed yield/faddan, the highest values were obtained in sole soybean.3-The results verified that chemical characters of maize and soybean were significantly affected by nitrogen fertilizer with humic acid except protein% and oil% in maize as well as carbohydrates% and oil% in soybean the highest values were obtained with sole treatments followed by the combination between soil application on nitrogen and soil or foliar humic acid, while the lowest values were obtained with foliar humic, soil humic as well as soil and foliar humic acid application. 4-The data of competitive relationships indicated that all the imposed treatments showed yield advantage compared with solid planting. Maximum values LER and K were obtained when applied 120 Kg N/faddan followed by 60 Kg N/faddan plus soil and foliar humic acid application. Aggressivity, maize was dominated in 120 Kg N/faddan and 60 Kg N/faddan with soil and foliar humic acid, while soybean was dominated in foliar humic and soil and foliar humic acid application.
INTRODUCTION
Maize is one of the major cereal crops grown in Egypt and in the world after wheat and rice. Soybean as oil crop does not achieve a self sufficiency of its production, due to competition of other summer crops which have good popularity and occupied high area in the crop structure and so, for its weak competition, we can increase its productivity by some intensification programs such as intercropping with summer crops such as maize, tomato, cucumber and other crops.
Most of researches appeared that intercropping especially with legumes crops helps to maintain and improve soil fertility, fix atmospheric nitrogen which may be utilized the host plant, or may be excreted from the nodules into the soil and be used by other plants growing nearly. The fixed nitrogen may also be released by decomposition of the nodules or leguminous residue after the legumes plants die or are ploughed under.
The crop residues left on the surface after harvest or incorporated into the soil are not leached by surface run-off in the same manner as liquid and chemical fertilizers can. This means fewer nutrients are lost and more water is available for crop growth. Because of these reassures, intercropping of cereal and legume crops helps to maintain and improve soil fertility (Shen and Chu, 2004; Dahmardeh et al., 2010 ).The intercropping system lead to increasing land equivalent ratio (LER) and land unit productivity (Patra and Pio, 1998; Abdalla et al., 1999 and willy, 1990) .
Intercropping is the practice of growing more than one crop simultaneously in alternating rows of the same field (Beets, 1990) .
Humic acid is a commercial product contains many elements which improve the soil fertility and increase the availability of nutrients and consequently increase plant growth and yield (Javanmard et al., 2009 ) Hafez (2003 found that the dry matter yield of barley plants grown on sandy and calcareous soils was significantly increased with increasing the addition rate of humic acid from 450 to 900 mg/Kg soil.
Humic acid is an important constituent and an intimate part of the soil organic structure which is highly effective in improving soil condition and plant growth (Pettit, 2004) . Humic acid is one of the main components of humic substances. Humic matter is formed through the biological and chemical humfication of dead animal and plant parts and through the biological actions of microorganisms.
Humic acid may be utilized in agriculture as a fertilizer, plant growth promoter, nutrient carrier and soil conditioner (Bidegain et al., 2000) . Small concentrations of humic acid have been reported to enhance shoot growth length, plant growth, root length, moisture and nutrient uptake significantly (Yilmaz, 2007) .
Some researchers (David, 1991 and Padem et al. 1997) have concluded that humic acid as foliar sprays enhanced growth, nutrient uptake and yield improved the quality of the produce in some crops, this may be decrease the NPK fertilizer applied as soil application and also decrease pollution and costs.
The present work designed to study the effect of nitrogen fertilizer with humic acid under intercropping condition on growth, yield and its components as well as chemical constituents of maize and soybean.
MATERIALS AND METHODS
The present investigation was conducted at Zarzoora Experiment station, Etay El-baroud, El-Beheira governorate, Egypt Agriculture Research Center, during 2013 and 2014 seasons. The main objective was to study the effect of nitrogen fertilization and humic acid on growth and yield of maize and soybean intercropping.
Maize variety (W T C, 323) and soybean variety (Giza111) were sown at 2 nd and 1 st June in both seasons, respectively. Plot area was 16.8 m 2 (5.6 x 3m) included 8 rows, 70 cm apart, 3m long. The intercropping system was 2 rows maize alternated with 2 rows soybean. Maize was sown in hills spaced 30 cm and plants were thinned to two plants per hill in the intercropping treatments, but in sole maize treatment one plant only was grown per hill. Soybean was sown in hills spaced 20 cm and 2 plants were grown per hill in either intercropping or in sole treatments.
Some physical and chemical properties of the experimental site are shown in Table ( In addition: 8-Maize in pure stand fertilized by 120 Kg N/faddan. 9-Soybean in pure stand. Soybean was fertilized by 25 Kg N/faddan. A nitrogen fertilizer in the form of ammonium nitrate (33.5 % N) was applied in two equal doses, before the first and second irrigation.
All agricultural practices were carried out according to the recommendations of Ministry of Agriculture, Egypt.
Humic acid was added in soil in the rate of 5 Kg/faddan before the first irrigation. Plants were sprayed with humic acid in the rate of 5g /litter at two times after 25 and 39 days from planting.
Characters studied: 1-Maize growth characters:
Five plants were taken randomly from each plot at 52 and 77 days after planting to determine: leaf area/plant (cm 2 ), leaf area index (LAI) and shoot dry weight (g) and at harvest time, plant height (cm), ear height (cm) and ear position (%) were estimated.
2-Maize yield and its components:
Five plants were taken at harvesting from each plot to determine: ear length (cm), ear diameter (cm), rows number/ear, grains number/row, 100-grain weight (g), grains weight/ear (g) and grains yield/fed. (Ardab) was estimated from the whole plot basis.
3-Soybean growth and yield traits:
At 52 and 77 days after sowing, leaf area/plant (cm 2 ), LAI and shoot dry weight (g) were determined from five plants in each plot. While, five plants were taken at harvest time to determine: plant height (cm), pods number/plant, 100-seed weight (g) and seed weight/plant (g). Seed yield /fad. (Kg) was calculated from the whole plot.
4-Chemical analysis for maize and soybean:
At the age of 77 days, chlorophyll content was estimated as mg/g leaf fresh weight (according to Moran and Porath 1980) . Samples of maize grains and soybean seeds were taken and dried at 70 c 0 until constant weight to estimate the percentage of:
Protein percentage (%): nitrogen content was determined using modified Micro-Kjeldahl method.
Crude protein content (%) was calculated by multiplying nitrogen content by 6.25 (A.O.A.C., 1988) .
Carbohydrates content (%): total carbohydrates was determined using phenol sulphuric method (Dubois et al., 1956) .
Oil percentages (%): was determined by extracting using Soxhlet apparatus according to the method described by (A.O.A.C., 1990) .
5-Competitive relationships and yield advantages were also calculated:
Land equivalent ratio (LER): from Mead and Willey (1980) . 
Statistical analysis:
The experiment included 9 treatments applied on intercropping system with four replicates were assigned in a randomized complete block design (RCBD), the compared between treatments using (L.S.D.) at 5% probability level according to (Snedecor and Cochran, 1980) .
RESULTS AND DISCUSSION

1-Effect of nitrogen fertilizer and humic acid on growth characters of maize in 2013 and 2014 seasons.
Results in Table ( 2) showed that leaf area/plant, leaf area index ( LAI) and shoot dry weight were significantly affected by nitrogen fertilizer and humic acid at 52 and 77 days after planting in both seasons, plant height and ear height were significantly affected by nitrogen fertilizer and humic acid the highest values were obtained in the solid planting under fertilizer 120 Kg N/faddan for leaf area/plant while, leaf area index had the highest values with the same dose (120 Kg N/faddan) but when maize intercropped with soybean the highest values of shoot dry weight were estimated when maize grown as pure stand in the two seasons, respectively. Also, each of plant height and ear height showed the highest values by application 60 Kg nitrogen and foliar application of humic acid.On the other hand ear position did not significantly affected by nitrogen fertilizer and humic acid in the two seasons. While, the lowest values for leaf area/plant were obtained when maize intercropped with soybean under foliar humic and when maize grown as pure stand gave the lowest values under fertilizer with 120 Kg nitrogen for leaf area index but the lowest values of shoot dry weight were indicated by foliar application humic acid, these results were indicated during the two interval 52 and 77 days and the two studied seasons. On the other hand the results showed that the lowest values of plant height and ear height were recorded when maize intercropped with soybean and fertilizer by foliar humic acid in the two studied seasons.
The results in Table ( 2) evidenced that the soil applications either of nitrogen fertilizer or humic acid were superior on the foliar application of humic acid where the values of all studied characters appeared to be higher than these with the foliar application. This observation may be attributed with efficiency of use of these applications by plant where, the roots of plants may be most usage by fertilizers than leaves because of temperature humidity, loose and light which lead to least usage of the fertilizer. Tan (2003) reported that application of humic acid in nutritional solution led to increased content of nitrogen within aerial parts and growth of shoots and root of maize.
Also, the obtained data indicate that the solid growing gave high estimates of all studied characters except in case of leaf area index compared to intercropping treatments, this observation may be attributed to the number of plants grown in the hills under intercropping system compared to that in the monoculture system. Also, the superiority of LAI for plants grown in intercropped treatments compared to that in the solid culture may be attributing to the low intra-competition between the plants in the one crop (maize). Similar results were obtained by Tattini et al. (1990) ; Adani et al. (1998) ; Toaima (2006) ; Zen El-Dein (2009) Table ( 3) reflected that ear length, number of grains/row, 100-grain weight, grain weight/ear and grain yield/faddan were significantly affected by nitrogen fertilizer and humic acid. On the other hand the differences between treatments did not reach to the level 5% of significance for each of ear diameter and number of rows/ear in the two studied seasons.
The highest values were recorded in sole maize (120 Kg N/fad.), followed by 60 Kg N/fad. with soil and foliar humic application in both seasons respectively. These results may be due to the role of humic acid in soil and foliar application with nitrogen fertilizer as a nutrient supplying which increase soil fertility and increase the availability of nutrients as reported by (Chen and Aviod, 1990 and David et al., 1994) . In the same respect, Shuixiu and Ruizhen( 2001) as well as El-Hefny( 2010) mentioned that KOMIX, humic acid used as soil treatment or as spray at the seedling stag significantly lead to increasing the yield and its components. Crop yield in maize increased by application of humic acid based fertilizers (Juhi et al., 2011 and Baloach et al., 2014) . Shaaban et al. (2009) found that 50% NPK + 5cm/litter humic acid and 100% NPK (control) had not significantly effect on yield of wheat. On the other hand maize planting in pure stand had significant increased compared to maize grown in intercropping. Similar findings were reported by Assey et al. (1992b) ; Patra and Poi (1998) ; Abdalla, et al. (1999) ; Rana et al. (2001) ; Toaima (2006) and Zen El-Dein (2009) whom found that maize planting in pure stand was increased significantly compared with maize in intercropping planting.
3-Effect of nitrogen fertilizer and humic acid on growth, yield and its components of soybean in 2013 and 2014 seasons.
Results in Table ( 4) showed the effect of nitrogen fertilizer and humic acid on growth, yield and its components of soybean, the differences between treatments failed to reach to the 5% level of significance for each of leaf area/plant, LAI and shoot dry weight at 52 and 77 days after planting in the two seasons except, in case of shoot dry weight at 77 days of planting which was affected by nitrogen fertilizer and humic acid. The data cleared that grown soybean in sole planting gave the highest values in shoot dry weight and that effect may be due to the absent of shading by maize on soybean plants which gave soybean plants strong and high vegetative growth which reflected in highest shoot dry weight in sole soybean treatment.
On the other hand, the lowest values were obtained by growing soybean in intercropped planting and maize fertilized by foliar application of humic acid. Vishwanatha et al. (2011) recorded that sole crop was significantly higher in plant height, primary and secondary branches, number of leaves and dry matter, production as compared to intercropped pigeon pea under different fertilizer treatments, At the harvest, the data showed that plant height and 100-seed weight were did not significantly affected by nitrogen and humic acid fertilizer, but each of number of pods/plant, seed weight/plant and seed yield/faddan were significantly affected by nitrogen and humic acid fertilizer, where the highest values for these characters were recorded with the sole treatment and fertilized by 25 Kg nitrogen as soil application Sadeghi and Kazemeini (2012) found similar results. On the other hand the lowest values were obtained when growing soybean in intercropped and maize fertilized by 120 Kg nitrogen or foliar humic acid application and 120 Kg nitrogen for number of pods/plant, weight of seeds/plant and seed yield/faddan, respectively. It is clear that in spite of fertilized maize by 120 Kg nitrogen under the intercropping system, but the yield was much less than in the sole culture and this effect may be attributes to the same factors i. e., shading, competition above land service and competition below land service.
These results indicated that soybean plants physiological consider much response to maize fertilizer with humic acid as a foliar or soil application with 60 Kg N/fad. and these results may be due to the role of humic acid soil and foliar application with nitrogen fertilizer as a nutrient supplying which increase soil fertility and increase the availability of nutrients as reported by Chen and Avoid (1990) . Tattini et al. (1990) ; Adani et al. (1998) ; Abdalla et al. (1999) ; Toaima (2006) and Zen El-Dein (2009) found that soybean grown in pure stand significantly increased on soybean grown in intercropping planting.
4-Effect of nitrogen fertilizer and humic on chemical contents of maize and soybean in 2013 and 2014 seasons. 1-Maize
Data in Table ( 5) revealed that chlorophyll estimates (a, b and total) at 77 days after planting were significantly affected by nitrogen fertilizer and humic acid in the two studded seasons, the highest values were with 60 Kg N/fad. with soil and foliar humic treatments followed by sole maize in both seasons, while the lowest values obtained with foliar humic followed by soil humic application in both seasons, these results may be due to nitrogen fertilizer with humic acid lead to increasing elements nutrients which make to enhanced chlorophyll (a, b and a+b) in leaf tissues. Selim et al. (2012) found that, a significant correlation (P < 0.05) was established between chlorophyll contents with mineral nutrients in leaf tissues i. e., N, K, Fe, Mn and Zn elements except for P element and revealed that leaf chlorophyll contents were positively influenced by micronutrients, i. e., Fe, Mn and Zn than macronutrients i. e., N, P and K under the combined effect of water stress and humic acid. On the other hand, effect of nitrogen fertilizer with humic acid on protein %, carbohydrates and oil% of maize grain was estimated in 2014 season only, data in Table ( 5) indicated that, nitrogen with humic fertilizer had not significant effect on protein% and oil% while, carbohydrates% was significantly affected by nitrogen with humic fertilizer, the highest values were (70.42, 70.44 and 70.05) recorded in sole maize, 120 Kg N/fad. and 60 Kg N/fad plus soil and foliar humic respectively, while the lowest values were (67.36, 67.41 and 67.42) recorded with foliar humic, soil and foliar humic as well as soil humic respectively. Similar findings were obtained by Shaaban et al. (2009) and Selim et al. (2012) , mentioned that increasing application rates of nitrogen up to 120 Kg/ha or 50% NPK with 5 cm/litter humic gave the highest values and lead to the highest biological yield, total chlorophyll and starch total. While, Morgado and Willey (2003) found that maize dry matter accumulation decreased with increases in bean plant population.
2-Soybean.
Data presented in Table ( 5) clearly showed that chlorophyll (a, b and a+b) at 77 days after planting were significantly affected by nitrogen fertilizer with humic acid in both seasons, the pure stand of soybean was superior on all treatments and showed the highest values for total chlorophyll followed by the treatment 60 Kg N/fad. plus soil and foliar humic acid in the two seasons, while the lowest values were obtained with foliar humic followed by soil humic in both seasons, these results may be due to generally soybean does not need to high levels of nitrogen fertilizer more than 25 -30 kg/faddan and also, the humic acid may helps in increasing chlorophyll quantity in plants, Shuixiu and Ruizhen (2001) and Shaaban et al. (2009) mentioned that 50% NPK and humic acid used as soil and foliar application increased chlorophyll content of spring soybean plants.
On the other hand, Morgado and Willey (2003) found that intercropping decreased all traits, dry matter and biomass yield of bean as compared to sole cropping system. Data in Table ( 5) cleared that portion% in seeds recorded significant differences between treatments affected by nitrogen and humic acid fertilization and indicated that the treatments included high levels of nitrogen fertilizer for maize (i. e., 120 or 60 Kg/fad.) recorded high levels of protein content in seed of soybean. The highest protein% was obtained by sole soybean, 60 Kg N/faddan with soil and foliar humic as well as 60 Kg N/faddan plus soil humic application, while the lowest protein% recorded by foliar humic, soil humic and soil as well as foliar humic application.
On the other hand, each of carbohydrates and oil content in seed were not significantly affected by nitrogen and humic acid fertilizer, El-Hefny (2010), found that protein and carbohydrate content in cowpea seeds showed significant increase with increasing rate of humic acid application from 0, 3, and 4.5 up to 6 Kg/faddan, whereas Eftekharinasab et al. (2011) verified that intercropping had no significant effect on oil and protein contents of pumpkin seed yield.
3-Assessment yield and yield advantages of intercropping:
The relative yield and total relative yield for maize and soybean grown as sole and in mixture according to land equivalent ratio (LER) are presented in Table (6), the results indicated that values of LER were more than unite, indicating that the actual productivity was higher than expected.
It's clear that intercropping maize with soybean achieved more usage of land unit where, treatment 120 Kg N/faddan recorded the highest values (1.22 and 1.20) followed by treatment 60 Kg N/faddan with soil and foliar humic application in both seasons respectively while, the lowest values (1.10 and 1.08) with treatment foliar humic application in both seasons, respectively.
Data in Table ( 6) revealed that increasing the efficiency land usage by 22% using intercropping system compared with monoculture. Similar results were obtained by Abdalla et al. (1999) ; Toaima (2006) ; Zen El-Dein (2009) and Willey, (1990) indicated that yield advantage was produced and land usage was increased by intercropping. The data in Table ( 6) also, revealed that the overall tendency of the treatments imposed on the relative crowding coefficient were similar to that of land utilization .It is evident that all (RCC) values ( Km, Ks,) indicated more yield advantage than expected.
Data presented in Table ( 6) showed that the values of aggressivity as affected by studied treatments, indicated that maize was the dominant in treatments, 120 Kg N/fad., 60 Kg N/fad. with soil humic application as well as 60 Kg N/faddan plus soil and foliar humic acid application, but it was the dominated in treatments, soil humic application, foliar humic application as well as soil and foliar application in the two studied seasons, these results due to nitrogen element which is necessary for maize where this crop need high levels of nitrogen fertilizer.
On the other hand soybean was dominant in treatments, soil humic application, foliar humic application as well as soil and foliar humic application, but it was the dominated in treatments, 120 Kg N/fad., 60 Kg N/faddan with soil humic application as well as 60 Kg N/faddan plus soil and foliar humic application in two the studied seasons, these results may be due to for nitrogen fixation by soybean nodulation may act fertilizer for soybean.
CONCLUSION
This study demonstrated that addition of 60 Kg N/faddan plus soil and foliar humic acid application (for maize) under intercropping 2: 2 row maize/ soybean was the extra benefit, which lead to increase of the growth, yield and chemical constituents as well as decreasing nitrogen fertilizer by 50%, pollution and costs of production.
